Staff Report to the
Zoning Administrator  Application Number: 131091

Applicant: Sharon James, Crown Castle Inc. =~ Agenda Date: December 6, 2013
(for Verizon)

Owners: Joseph Ferrante & Ann Solari Agenda Item #: 5

(antenna node); David & Carrie Osland (meter

site)

APNs: 041-281-56 (antenna node), and 041- Time: After 9:00 a.m.

271-36 (meter site)

Project Description: Proposal to install a microcell wireless communication facility on an
existing 28-foot tall wooden utility pole, including a cylindrical approximately 24-inch tall and
12-inch diameter “omni” or multi-directional antenna, mounted on top of the pole (for a total
proposed height of 31-feet 3-inches), and related pole-mounted equipment, as part of a 13
microcell site distributed antenna system (DAS) in the Freedom Boulevard/Day Valley Road
portion of the Aptos Hills. A 3-foot tall by 2.5-foot wide by 1-foot deep power supply/battery
backup equipment box, and a 2-foot tall by 1-foot wide by 6-inches deep power metering box,
that are part of this microcell site, are proposed to be mounted on a separate nearby utility pole.
Both the antenna and meter sites are located on parcels in the SU (Special Use) zone district.

Location: The pole upon which the microcell node with antennas will be installed (location ID
#FB09) is located on both sides of Freedom Blvd., with antennas located on a pole on APN 041-
281-56 on south side of Freedom Blvd., and the meter/equipment located on another pole on
APN 041-271-36 on north side of Freedom Blvd. (just before Ramada Lane)

Supervisorial District: 2nd District (District Supervisor: Zach Friend)
Permits Required: Requires a Commercial Development Permit
Technical Reviews: N/A

Staff Recommendation:

e Certification that the proposal is exempt from further Environmental Review under the
California Environmental Quality Act.

e Approval of Application 131091, based on the attached findings and conditions.

County of Santa Cruz Planning Department
701 Ocean Street, 4th Floor, Santa Cruz CA 95060
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APN: 041-281-56 (antenna node) and 041-271-36 (meter site)
Owner: Joseph Ferrante & Ann Solari (antenna node) & David & Carrie Osland (meter site)

Exhibits

A. Categorical Exemption (CEQA E. Assessor's, Location, Zoning and
determination) General Plan Maps

B. Findings F. Photo-Simulations

C. Conditions G. RF Report

D. Project plans

Parcel Information

Parcel Size: APN 041-281-56 (antenna node site): 10.43 acres

APN 041-271-36 (meter site): 8.31 acres
Existing Land Use - Parcel: APN 041-281-56 (antenna node site): Single Family

Dwelling
APN 041-271-36 (meter site): Single Family Dwelling
Existing Land Use - Surrounding: Freedom Blvd. and McDonald Rd. roadways, and single
family residential uses and a church on adjacent and
nearby parcels
Project Access: Take Freedom Blvd. from Hwy 1 to just past intersection
with McDonald Rd. Subject (node) pole is located on
south side of Freedom Blvd. Meter pole is located across
Freedom Blvd. on north side of road.

Planning Area: Aptos Hills

Land Use Designation: R-R (Rural Residential)
Zone District: SU (Special Use)

Coastal Zone: __ Inside X OQutside
Appealable to Calif. Coastal Comm. __ Yes X No

Environmental Information

Geologic Hazards: Not mapped/no physical evidence on site
Soils: N/A

Fire Hazard: Not a mapped constraint

Slopes: N/A

Env. Sen. Habitat: Not mapped/no physical evidence on site
Grading: No grading proposed

Tree Removal: No trees proposed to be removed

Scenic: Not a mapped resource

Drainage: Existing drainage adequate

Archeology: Not mapped/no physical evidence on site
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Services Information

Urban/Rural Services Line: __ Inside X Outside
Water Supply: N/A

Sewage Disposal: N/A

Fire District: Aptos/La Selva FPD
Drainage District: N/A

History

There have not been other development applications proposed for this particular utility pole in
the past.

Project Setting

The subject utility poles are located on both sides of Freedom Blvd. next to the shoulder, with the
antenna node located at 260 Lore Way (APN 041-281-56), and the meter pole site located at 320
McDonald Rd. (APN 041-271-36). Both sites are zoned SU (Special Use). All adjacent/nearby
parcels are zoned SU, RA (Residential Agriculture) or PF (Public Facilities). The subject parcels
and all the adjacent parcels contain single family residences and/or outbuildings, except for one
that contains a church.

Zoning & General Plan Consistency

The subject parcels are located in the SU (Special Use) zone district, a designation in which
Wireless Communications Facilities (WCFs) are “discouraged” but still allowed in the County’s
WCF Ordinance if they are “collocated” (i.e., antennas of multiple service providers on a single
pole or roof) on an existing WCF tower or structure. Utility pole mounted microcells are also
considered to be a type of collocation in the WCF Ordinance. Since the proposed WCF is a
utility pole mounted microcell as part of a Distributed Antenna System (DAS)), it is therefore
allowed in the SU zone district. The proposed DAS node/microcell WCF is an allowed use
within the zone district, and the zoning is consistent with the site's (R-R) Rural Residential
General Plan designation.

Design Review

The proposed DAS node/microcell complies with the requirements of the County Design Review
Ordinance, in that the proposed project will be part of existing utility poles, increasing the height
of one and adding equipment boxes to the other, but still being relatively visually inconspicuous,
and thus will have minimal visual impact on surrounding land uses and the natural landscape.

Radio Frequency Emissions

The County is prohibited by federal law from denying WCF applications, such as this one, on the
basis of the health and/or environmental effects of radio frequency (RF) radiation so long as the
WCF complies with the FCC’s RF radiation emission limits. A RF radiation emissions
calculation report has been prepared for this project by a qualified consulting engineer. The
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proposed facility is calculated to result in a maximum ambient RF level of no more than 1.3% of
the applicable FCC public exposure limit at ground level, and less than 5% of that limit at the
second floor level of the nearest 2-story structure. As per County Code Section 13.10.664(B)(2),
the applicant shall be required to submit an RF radiation monitoring report within 90-days of
facility start-up, to verify the actual RF emission levels, and that the facility does not exceed the
FCC limit, during peak-hour operations.

Environmental Review

Staff has determined that the proposed project is Categorically Exempt from the requirements of
the California Environmental Quality Act (CEQA) because it qualifies as “New Construction or

Conversion of a Small Structure” (Class 3, Section 15303). The CEQA Categorical Exemption

form is attached as Exhibit A.

Conclusion

As proposed and conditioned, the project is consistent with all applicable codes and policies of
the Zoning Ordinance and General Plan/LCP. Please see Exhibit "B" ("Findings") for a complete
listing of findings and evidence related to the above discussion.

Staff Recommendation

. Certification that the proposal is exempt from further Environmental Review under the
California Environmental Quality Act.

o APPROVAL of Application Number 131091, based on the attached findings and
conditions.

Supplementary reports and information referred to in this report are on file and available
for viewing at the Santa Cruz County Planning Department, and are hereby made a part of
the administrative record for the proposed project.

The County Code and General Plan, as well as hearing agendas and additional information
are available online at: www.co.santa-cruz.ca.us

Report Prepared By: Frank Barron, AICP
Santa Cruz County Planning Department
701 Ocean Street, 4th Floor
Santa Cruz CA 95060
Phone Number: (831) 454-2530
E-mail: frank barron@co.santa-cruz.ca.us



CALIFORNIA ENVIRONMENTAL QUALITY ACT
NOTICE OF EXEMPTION

The Santa Cruz County Planning Department has reviewed the project described below and has
determined that it is exempt from the provisions of CEQA as specified in Sections 15061 - 15332 of
CEQA for the reason(s) which have been specified in this document.

Application Number: 131091

Assessor Parcel Numbers: APN 041-281-56 (antenna node site), APN 041-271-36 (meter site)
Project Location: On both sides of Freedom Blvd., with antennas located on a pole on APN 041-281-
56 on south side of Freedom Blvd., and the meter/equipment located on another pole on APN 041-271-
36 on north side of Freedom Blvd. (just before Ramada Lane)

Project Description: Proposal to install a microcell wireless communication facility on an existing
28-foot tall wooden utility pole, including a cylindrical approximately 24-inch tall and 12-inch
diameter “omni” or multi-directional antenna, mounted on top of the pole (for a total proposed height
of 31-feet 3-inches), and related pole-mounted equipment, as part of a 13 microcell site distributed
antenna system (DAS) in the Freedom Boulevard/Day Valley Road portion of the Aptos Hills. A 3-foot
tall by 2.5-foot wide by 1-foot deep power supply/battery backup equipment box, and a 2-foot tall by 1-
foot wide by 6-inches deep power metering box, that are part of this microcell site, are proposed to be
mounted on a separate nearby utility pole.

Person or Agency Proposing Project: Sharon James, Crown Castle LLC

Contact Phone Number: (408) 468-5553

A. The proposed activity is not a project under CEQA Guidelines Section 15378.

B. The proposed activity is not subject to CEQA as specified under CEQA Guidelines
Section 15060 (c).

C. Ministerial Project involving only the use of fixed standards or objective
measurements without personal judgment.

D. Statutory Exemption other than a Ministerial Project (CEQA Guidelines Section
15260 to 15285).

Specify type:

E. _X Categorical Exemption

Specify type: 3 - New Construction or Conversion of Small Structure (Section 15303)

F. Reasons why the project is exempt:

Construction of a microcell wireless communication facility on an existing utility pole is not
anticipated to generate any environmental impacts.

In addition, none of the conditions described in Section 15300.2 apply to this project.

Date:

Frank Barron, Project Planner

EXHIBIT A
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APN: 041-281-56 (antenna node) and 041-271-36 (meter site)
Owner: Joseph Ferrante & Ann Solari (antenna node) & David & Carrie Osland (meter site)

Development Permit Findings

1. That the proposed location of the project and the conditions under which it would be
operated or maintained will not be detrimental to the health, safety, or welfare of persons
residing or working in the neighborhood or the general public, and will not result in
inefficient or wasteful use of energy, and will not be materially injurious to properties or
improvements in the vicinity.

This finding can be made, in that the project is located in an area designated for Wireless
Communication Facility, including DAS node/microcell, uses and is not encumbered by physical
constraints to development. Construction will comply with prevailing building technology, the
California Building Code, and the County Building ordinance to insure the optimum in safety
and the conservation of energy and resources. The proposed DAS node/microcell will not
deprive adjacent properties or the neighborhood of light, air, or open space, in that the structure
meets all current setbacks that ensure access to these amenities.

2. That the proposed location of the project and the conditions under which it would be
operated or maintained will be consistent with all pertinent County ordinances and the
purpose of the zone district in which the site is located.

This finding can be made, in that the proposed location of the DAS node/microcell and the
conditions under which it would be operated or maintained will be consistent with all pertinent
County ordinances and the purpose of the SU (Special Use) zone district as the proposed DAS
node/microcell is a permitted use in the SU zone district.

3. That the proposed use is consistent with all elements of the County General Plan and with
any specific plan which has been adopted for the area.

This finding can be made, in that the proposed DAS node/microcell use is consistent with the use
and density requirements specified for the Rural Residential (R-R) land use designation in the
County General Plan.

The proposed DAS node/microcell will not adversely impact the light, solar opportunities, air,
and/or open space available to other structures or properties, and meets all current site and
development standards for the zone district, in that the DAS node/microcell will not adversely
shade adjacent properties, and will meet current setbacks for the zone district.

The proposed DAS node/microcell will be properly proportioned to the utility pole and will fit in
with the character of the neighborhood. The proposed DAS node/microcell will result in a
structure consistent with a design that could be approved on any similar utility pole in the
vicinity.

4. That the proposed use will not overload utilities and will not generate more than the
acceptable level of traffic on the streets in the vicinity.

This finding can be made, in that the proposed DAS node/microcell is to be constructed on

EXHIBIT B
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existing utility poles, and will not overload the poles structurally, nor will it overload the electric
capacity of PG&E’s network. Nor will it overload the land line telephone network, as the
proposed DAS will be connected to a newly installed high capacity fiber optic overhead cable
network. There will be no additional traffic generated by the proposed project.

5. That the proposed project will complement and harmonize with the existing and proposed
land uses in the vicinity and will be compatible with the physical design aspects, land use
intensities, and dwelling unit densities of the neighborhood.

This finding can be made, in that the proposed structure is located in a mixed neighborhood
containing a variety of architectural styles, and the proposed DAS node/microcell is not
inconsistent with the land use intensity and density of the neighborhood.

6. The proposed development project is consistent with the Design Standards and
Guidelines (sections 13.11.070 through 13.11.076), and any other applicable
requirements of this chapter.

This finding can be made, in that the proposed DAS node/microcell will be of an appropriate

scale and type of design that will not diminish the aesthetic qualities of the surrounding
properties and will not reduce or visually impact available open space in the surrounding area.

EXHIBIT B
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Owner: Joseph Ferrante & Ann Solari (antenna node) & David & Carrie Osland (meter site)

Wireless Communication Facility Use Permit Findings

1. The development of the proposed wireless communications facility (WCF) as conditioned
will not significantly affect any designated visual resources, environmentally sensitive
habitat resources (as defined in the Santa Cruz County General Plan/L.CP Sections 5.1,
5.10, and 8.6.6.), and/or other significant County resources, including agricultural, open
space, and community character resources; or there are no other environmentally
equivalent and/or superior and technically feasible alternatives to the proposed wireless
communications facility as conditioned (including alternative locations and/or designs)
with less visual and/or other resource impacts and the proposed facility has been modified
by condition and/or project design to minimize and mitigate its visual and other resource
impacts.

This finding can be made, in that the proposed WCEF is of the microcell type which, due to its
small size and co-location onto a utility pole, is the least visually obtrusive type of WCF.
Moreover, its installation and use next to a road right-of-way will not impact any sensitive
habitat resources or other significant County resources, including agricultural, open space, and
community character resources. Finally, there are no other environmentally equivalent and/or
superior and technically feasible alternatives to the proposed microcell designs that have less
visual and/or other resource impacts.

2. The site is adequate for the development of the proposed wireless communications
facility and, for sites located in one of the prohibited and/or restricted areas set forth in
Sections 13.10.661(B) and 13.10.661 (C), that the applicant has demonstrated that there
are not environmentally equivalent or superior and technically feasible: (1) alternative
sites outside the prohibited and restricted areas; and/or (2) alternative designs for the
proposed facility as conditioned.

This finding can be made, in that the proposed DAS node/microcell is to consist of an antenna
and equipment mounted upon a utility pole along a roadway, an area where numerous utility
poles are already located, even though the proposed site is within a “restricted area” as set forth
in County Code Section 13.10.661(C), it is allowed as microcells are considered to be a type of
co-located facility for this purpose. Microcell WCF installations mounted upon utility poles, such
as these, are encouraged in the WCF Ordinance as the preferred WCF design, due to their
relatively inconspicuous nature.

3. The subject property upon which the wireless communications facility is to be built is in
compliance with all rules and regulations pertaining to zoning uses, subdivisions and any
other applicable provisions of this title (County Code 13.10.660) and that all zoning
violation abatement costs, if any, have been paid.

This finding can be made, in that the existing infrastructure uses of the subject parcels are in

compliance with the requirements of the zone districts and General Plan designations, in which
they are located, and that there are no outstanding or unpaid zoning violation abatement costs.

EXHIBIT B
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4, The proposed wireless communication facility as conditioned will not create a hazard for
aircraft in flight.

This finding can be made, in that the proposed microcell antenna will be placed upon a 34-foot 8-
inch tall utility pole, the top of which is at a height too low to interfere with the observed height
of aircraft from nearby airports.

S. The proposed wireless communication facility as conditioned is in compliance with all
FCC and California PUC standards and requirements.

This finding can be made, in that the maximum ambient RF levels at ground level due to the

proposed WCF operations are calculated to be no more than 1.3% of the most restrictive
applicable (i.e., FCC) limit, and less than 5% of that limit at the nearest second story level.

EXHIBIT B
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APN: 041-281-56 (antenna node) and 041-271-36 (meter site)
Owner: Joseph Ferrante & Ann Solari (antenna node) & David & Carrie Osland (meter site)

Conditions of Approval

Exhibit D: Project Plans, 6 sheets, prepared by HP Communications, Inc., dated 5/14/13

L

II.

This permit authorizes the construction of a microcell wireless communication facility on
an existing 28-foot tall wooden utility pole, including a cylindrical approximately 24-inch
tall and 12-inch diameter “omni” or multi-directional antenna, mounted on top of the pole
(for a total proposed height of 31-feet 3-inches), and related pole-mounted equipment, as
part of a 13 microcell site distributed antenna system (DAS) in the Freedom
Boulevard/Day Valley Road portion of the Aptos Hills. A 3-foot tall by 2.5-foot wide by
1-foot deep power supply/battery backup equipment box, and a 2-foot tall by 1-foot wide
by 6-inches deep power metering box, that are part of this microcell site, are proposed to
be mounted on a separate nearby utility pole. This approval does not confer legal status
on any existing structure(s) or existing use(s) on the subject site that are not specifically
authorized by this permit. Prior to exercising any rights granted by this permit including,
without limitation, any construction or site disturbance, the applicant/owner shall:

A. Sign, date, and return to the Planning Department one copy of the approval to
indicate acceptance and agreement with the conditions thereof.

B. Obtain a Building Permit from the Santa Cruz County Building Official.

Any outstanding balance due to the Planning Department must be paid
prior to making a Building Permit application. Applications for Building
Permits will not be accepted or processed while there is an outstanding
balance due.

C. Obtain an Encroachment Permit from the Department of Public Works for all
work performed in the County road right-of-way.

D. Submit proof that these conditions have been recorded in the official records of
the County of Santa Cruz (Office of the County Recorder) within 30 days from the
effective date of this permit.

Prior to issuance of a Building Permit the applicant/owner shall:

A. Submit final architectural plans for review and approval by the Planning
Department. The final plans shall be in substantial compliance with the plans
marked Exhibit "D" on file with the Planning Department. Any changes from the
approved Exhibit "D" for this development permit on the plans submitted for the
Building Permit must be clearly called out and labeled by standard architectural
methods to indicate such changes. Any changes that are not properly called out
and labeled will not be authorized by any Building Permit that is issued for the
proposed development. The final plans shall include the following additional
information:

EXHIBIT C
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1. One elevation shall indicate materials and colors as they were approved by
this Discretionary Application. If specific materials and colors have not
been approved with this Discretionary Application, in addition to showing
the materials and colors on the elevation, the applicant shall supply a color
and material board in 8 1/2” x 11” format for Planning Department review
and approval.

2. Details showing compliance with any fire department requirements, as
applicable.

Submit four copies of the approved Discretionary Permit with the Conditions of
Approval attached. The Conditions of Approval shall be recorded prior to
submittal, if applicable.

Meet all requirements and pay any applicable plan check fee of the Aptos/La
Selva Beach Fire Protection District.

I1I. All construction shall be performed according to the approved plans for the Building
Permit. Prior to final building inspection, the applicant/owner must meet the following
conditions:

A.

All site improvements shown on the final approved Building Permit plans shall be
installed.

All inspections required by the building permit shall be completed to the
satisfaction of the County Building Official.

Pursuant to Sections 16.40.040 and 16.42.080 of the County Code, if at any time
during site preparation, excavation, or other ground disturbance associated with
this development, any artifact or other evidence of an historic archaeological
resource or a Native American cultural site is discovered, the responsible persons
shall immediately cease and desist from all further site excavation and notify the
Sheriff-Coroner if the discovery contains human remains, or the Planning Director
if the discovery contains no human remains. The procedures established in
Sections 16.40.040 and 16.42.080, shall be observed.

IV.  Operational Conditions

A.

In the event that future County inspections of the subject property disclose
noncompliance with any Conditions of this approval or any violation of the
County Code, the owner shall pay to the County the full cost of such County
inspections, including any follow-up inspections and/or necessary enforcement
actions, up to and including permit revocation.

The wireless communication facility may not be connected to a power source or
operated until a final inspection and clearance from the Santa Cruz County

EXHIBIT C
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Planning Department has been received.

C. The use of temporary generators to power the wireless communication facility is
not allowed.

D. The exterior finish and materials of the wireless communication facility must be
maintained on an annual basis to continue to blend with the existing trees and
utilities infrastructure. Additional paint and/or replacement materials shall be
installed as necessary to blend the wireless communication facility with the
existing trees and utilities infrastructure to maintain visual appearance as
approved.

E. The operator of the wireless communication facility must submit within 90 days
of commencement of normal operations (or within 90 days of any major
modification of power output of the facility) a written report to the Santa Cruz
County Planning Department, and all interested parties who attended the public
hearing, documenting the measurements and findings with respect to compliance
with the established Federal Communications Commission (FCC) Non-Ionizing
Electromagnetic Radiation (NEIR) exposure standard. The wireless
communication facility must remain in continued compliance with the NEIR
standard established by the FCC at all times. Failure to submit required reports or
to remain in continued compliance with the NEIR standard established by the
FCC will be a violation of the terms of this permit.

F. If, in the future, the pole based utilities are relocated underground at this location,
the operator of the wireless communication facility must abandon the facility and
be responsible for the removal of all permanent structures and the restoration of
the site as needed to re-establish the area consistent with the character of the
surrounding natural landscape.

G. If, as a result of future scientific studies and alterations of industry-wide standards
resulting from those studies, substantial evidence is presented to Santa Cruz
County that radio frequency transmissions may pose a hazard to human health
and/or safety, the Santa Cruz County Planning Department shall set a public
hearing and in its sole discretion, may revoke or modify the conditions of this
permit.

H. If future technological advances would allow for reduced visual impacts resulting
from the proposed telecommunication facility, the operator of the wireless
communication facility must make those modifications which would allow for
reduced visual impact of the proposed facility as part of the normal replacement
schedule. If, in the future, the facility is no longer needed, the operator of the
wireless communication facility must abandon the facility and be responsible for
the removal of all permanent structures and the restoration of the site as needed to
re-establish the area consistent with the character of the surrounding natural
landscape.

EXHIBIT C
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Any modification in the type of equipment shall be reviewed and acted on by the
Planning Department staff. The County may deny the modification or amend the
approved conditions at that time, or the Planning Director may refer it for public
hearing before the Zoning Administrator.

Transfer of Ownership: In the event that the original permittee sells its interest in
the permitted wireless communications facility, the succeeding carrier shall
assume all responsibilities concerning the project and shall be held responsible to
the County for maintaining consistency with all project conditions of approval,
including proof of liability insurance. Within 30-days of a transfer of ownership,
the succeeding carrier shall provide a new contact name to the Planning
Department.

In the event that future County inspections of the subject property disclose
noncompliance with any Conditions of this approval or any violation of the
County Code, the owner shall pay to the County the full cost of such County
inspections, including any follow-up inspections and/or necessary enforcement
actions, up to and including permit revocation.

As a condition of this development approval, the holder of this development approval

(“Development Approval Holder”), is required to defend, indemnify, and hold harmless
the COUNTY, its officers, employees, and agents, from and against any claim (including
attorneys’ fees), against the COUNTY, it officers, employees, and agents to attack, set
aside, void, or annul this development approval of the COUNTY or any subsequent
amendment of this development approval which is requested by the Development
Approval Holder.

A.

COUNTY shall promptly notify the Development Approval Holder of any claim,
action, or proceeding against which the COUNTY seeks to be defended,
indemnified, or held harmless. COUNTY shall cooperate fully in such defense. If
COUNTY fails to notify the Development Approval Holder within sixty (60) days
of any such claim, action, or proceeding, or fails to cooperate fully in the defense
thereof, the Development Approval Holder shall not thereafter be responsible to
defend, indemnify, or hold harmless the COUNTY if such failure to notify or
cooperate was significantly prejudicial to the Development Approval Holder.

Nothing contained herein shall prohibit the COUNTY from participating in the
defense of any claim, action, or proceeding if both of the following occur:

1. COUNTY bears its own attorney's fees and costs; and
2. COUNTY defends the action in good faith.

Settlement. The Development Approval Holder shall not be required to pay or
perform any settlement unless such Development Approval Holder has approved

EXHIBIT C
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the settlement. When representing the County, the Development Approval Holder
shall not enter into any stipulation or settlement modifying or affecting the
interpretation or validity of any of the terms or conditions of the development
approval without the prior written consent of the County.

D. Successors Bound. “Development Approval Holder” shall include the applicant
and the successor’(s) in interest, transferee(s), and assign(s) of the applicant.

Minor variations to this permit which do not affect the overall concept or density may be approved by the Planning
Director at the request of the applicant or staff in accordance with Chapter 18.10 of the County Code.

Please note: This permit expires three years from the effective date listed below unless a
building permit (or permits) is obtained for the primary structure described in the
development permit (does not include demolition, temporary power pole or other site
preparation permits, or accessory structures unless these are the primary subject of the
development permit). Failure to exercise the building permit and to complete all of the
construction under the building permit, resulting in the expiration of the building permit,
will void the development permit, unless there are special circumstances as determined by
the Planning Director.

Approval Date:

Effective Date:

Expiration Date:

Wanda Williams Frank Barron, AICP
Deputy Zoning Administrator Project Planner

Appeals: Any property owner, or other person aggrieved, or any other person whose interests are adversely affected
by any act or determination of the Zoning Administrator, may appeal the act or determination to the Planning
Commission in accordance with chapter 18,10 of the Santa Cruz County Code.

EXHIBIT C
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JERROLD T. BUSHBERG Ph.D., DABMP, DABSNM, FAAPM
$HEALTH AND MEDICAL PHYSICS CONSULTING ¢

7784 Oak Bay Circle Sacramento, CA 95831
(800) 760-8414—jbushberg@hampc.com

Bhavani Yella May 20, 2013
Crown Castle

890 Tasman Drive
Milpitas, CA 95035

Introduction

At your request, I have reviewed the technical specifications and calculated the maximum potential
radiofrequency, (RF), power density from the proposed Crown Castle (CC) omni Distributed Antenna System
(DAS) sites proposed for the right-of-way in Aptos, CA. A DAS is a network of spatially separated antenna
sites called “nodes” connected to a common source that provides wireless service within a geographic area.
DAS antennae are typically installed near the top of light standards or on utility poles. The idea is to split the
transmitted signal among several antenna sites, separated in space so as to provide coverage over the same area
as a single antenna but with reduced total power and improved reliability. Thus a single antenna radiating at
high power is replaced by a group (i.e., network) of low-power antennas to cover the same area. Some of the
other advantages of DAS include the ability to provide service for multiple wireless carriers without the need
to have separate antenna sites for each carrier at each location and the ability to place the antennae on existing
vertical structures such as light or utility poles.

These proposed DAS nodes will utilize one omni antennae mounted on the top of utility poles. The antenna
specified is Kathrein antennae model #840-10510. The maximum effective radiated power (ERP) from the
omni antennae will be up to 43.65 watts at approximately 775 MHz utilizing LTE transmission technology;
34.67 watts at approximately 850 MHz and 77.62 watts at approximately 1,900 MHz utilizing CDMA/EVDO
transmission technology. The distance from the antenna center to the ground will be at least 27 feet. A list of
the proposed DAS node locations and an example of the site configuration are shown in attachment one. The
antenna specification details are depicted in attachment two. This analysis represents the worst case RF
exposure of any of the proposed utility pole mounted omni DAS node locations.

Calculation Methodology

Calculations at the level of the antenna were made in accordance with the cylindrical model recommendations
for near-field analysis contained in the Federal Communications Commission, Office of Engineering and
Technology Bulletin 65 (OET 65) entitled "Evaluating Compliance with FCC-Guidelines for Human Exposure
to Radiofrequency Electromagnetic Fields.” RF exposure calculations at ground level were made using
equation 10 from the same OET document. Several assumptions were made in order to provide the most
conservative or "worst case" projections of power densities. Calculations were made assuming all channels
were operating simultaneously at their maximum design effective radiated power. Attenuation (weakening)
of the signal that would result from surrounding foliage or buildings was ignored. Buildings or other structures
can reduce the signal strength by a factor of 10 (i.e., 10 dB) or more depending upon the construction material.
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In addition, for ground level calculations, the ground or other surfaces were considered to be perfect reflectors
(which they are not) and the RF energy was assumed to overlap and interact constructively at all locations
(which they would not) thereby resulting in the calculation of the maximum potential exposure. In fact, the
accumulations of all these very conservative assumptions, will significantly overestimate the actual exposures
that would typically be expected from such a facility. However, this method is a prudent approach that errs
on the side of safety.

RF Safety Standards

The two most widely recognized standards for protection against RF field exposure are those published by the
American National Standards Institute (ANSI) C95.1 and the National Council on Radiation Protection and
measurement (NCRP) report #86. The NCRP is a private, congressionally chartered institution with the charge
to provide expert analysis of a variety of issues (especially health and safety recommendations) on radiations
of all forms. The scientific analyses of the NCRP are held in high esteem in the scientific and regulatory
community both nationally and internationally. In fact, the vast majority of the radiological health regulations
currently in existence can trace their origin, in some way, to the recommendations of the NCRP.

All RF exposure standards are frequency-specific, in recognition of the differential absorption of RF energy
as a function of frequency. The most restrictive exposure levels in the standards are associated with those
frequencies that are most readily absorbed in humans. Maximum absorption occurs at approximately 80 MHz
in adults. The NCRP maximum allowable continuous occupational exposure at this frequency is 1,000
uW/cm®. This compares to 2,933 uW/cm? at cellular frequencies and 5,000 puW/cm?’ at PCS frequencies that
are absorbed much less efficiently than exposures in the VHF TV band.

The traditional NCRP philosophy of providing a higher standard of protection for members of the general
population compared to occupationally exposed individuals, prompted a two-tiered safety standard by which
levels of allowable exposure were substantially reduced for "uncontrolled " (e.g., public) and continuous
exposures. This measure was taken to account for the fact that workers in an industrial environment are
typically exposed no more than eight hours a day while members of the general population in proximity to a
source of RF radiation may be exposed continuously. This additional protection factor also provides a greater
margin of safety for children, the infirmed, aged, or others who might be more sensitive to RF exposure. After
several years of evaluating the national and international scientific and biomedical literature, the members of
the NCRP scientific committee selected 931 publications in the peer-reviewed scientific literature on which
to base their recommendations. The current NCRP recommendations limit continuous public exposure at
cellular frequencies (e.g.,~820MHz) to 550 pW/cm’and to 1,000 pW/cm’ at PCS frequencies (~1,900 MHz).

The 1992 ANSI standard was developed by Scientific Coordinating Committee 28 (SCC 28) under the
auspices of the Institute of Electrical and Electronic Engineers (IEEE). This standard, entitled "IEEE Standards
for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300
GHz" (IEEE C95.1-1991), was issued in April 1992 and subsequently adopted by ANSI. A revision of this
standard (C95.1-2005) was completed in October 2005 by SCC 39 the IEEE International Committee on
Electromagnetic Safety. Their recommendations are similar to the NCRP recommendations for the maximum
permissible exposure (MPE) to the public PCS frequencies (950 puW/cm? for continuous exposure at 1,900
MHz) and incorporates the convention of providing for a greater margin of safety for public as compared with
occupational exposure. Higher whole body exposures are allowed for briefperiods provided that no 30 minute
time-weighted average exposure exceeds these aforementioned limits.
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On August 9, 1996, the Federal Communications Commission (FCC) established a RF exposure standard that
is a hybrid of the current ANSI and NCRP standards. The maximum permissible exposure values used to
assess environmental exposures are those of the NCRP (i.e., maximum public continuous exposure at cellular
and PCS frequencies of 550 uW/cm?and 1,000 uW/cm’ respectively). The FCC issued these standards in order
to address its responsibilities under the National Environmental Policy Act (NEPA) to consider whether its
actions will "significantly affect the quality of the human environment.” In as far as there was no other
standard issued by a federal agency such as the Environmental Protection Agency (EPA), the FCC utilized
their rulemaking procedure to consider which standards should be adopted. The FCC received thousands of
pages of comments over a three-year review period from a variety of sources including the public, academia,
federal health and safety agencies (e.g., EPA & FDA) and the telecommunications industry. The FCC gave
special consideration to the recommendations by the federal health agencies because of their special
responsibility for protecting the public health and safety. In fact, the MPE values in the FCC standard are those
recommended by EPA and FDA. The FCC standard incorporates various elements of the 1992 ANSI and
NCRP standards which were chosen because they are widely accepted and technically supportable. There are
a variety of other exposure guidelines and standards set by other national and international organizations and
governments, most of which are similar to the current ANSI/IEEE or NCRP standard, figure one.

The FCC standards “Guidelines for Evaluating the Environmental Effects of Radiofrequency Radiation”
(Report and Order FCC 96-326) adopted the ANSVIEEE definitions for controlled and uncontrolled
environments. In order to use the higher exposure levels associated with a controlled environment, RF
exposures must be occupationally related (e.g., wireless company RF technicians) and they must be aware of
and have sufficient knowledge to control their exposure. All other environmental areas are considered
uncontrolled (e.g., public) for which the stricter (i.e., lower) environmental exposure limits apply. All carriers
were required to be in compliance with the new FCC RF exposure standards for new telecommunications
facilities by October 15, 1997. These standards applied retroactively for existing telecommunications facilities
on September 1, 2000.

The task for the physical, biological, and medical scientists that evaluate health implications of the RF data
base has been to identify those RF field conditions that can produce harmful biological effects. No panel of
experts can guarantee safe levels of exposure because safety is a null concept, and negatives are not susceptible
to proof. What a dispassionate scientific assessment can offer is the presumption of safety when RF-field
conditions do not give rise to a demonstrable harmful effect.

Summary & Conclusions

All CC utility pole DAS nodes listed in attachment one, operating with the characteristics as specified above
and observing an three foot public exclusion zone directly in front of and at the same elevation as the antenna,
will be in full compliance with FCC RF public and occupational safety exposure standards. These transmitters,
by design and operation, are low-power devices. Even under maximal exposure conditions in which the
antenna is transmitting at its greatest design basis ERP, the maximum exposure at the elevation of the antenna
will not result in RF exposures in excess of the FCC public RF safety standard at three or more feet from the
surface of antenna, (see appendix A-1). The maximum RF exposure at ground level will not be in excess of
1.3% of, (i.e., 76 times lower than), the FCC public safety standard, (see appendix A-2).

A chart of the electromagnetic spectrum and a comparison of RF power densities from various common

sources is presented in figures two and three respectively in order to place exposures from DAS wireless
systems in perspective. RF exposure in the neighborhood served by this and other DAS sites are very low due
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to three main factors. First, as previously stated, DAS is a relatively low-power technology. The maximum
power into the antennae will be less than 50.72 watts. In addition, DAS sites utilize antenna that focus the
RF energy in the vertical plane toward the horizon, (i.e., parallel with the ground at the level of the antenna),
thus only a very small percentage of the RF energy is emitted directly down toward the ground. This is similar
to a lighthouse beacon that sends the majority of its light out toward the horizon with very little reaching the
base of the lighthouse or people living nearby. Finally, as shown on the graph in appendix A-2, as one gets
farther away from the site, the change in RF exposure intensity becomes more uniform with distance.
Eventually there is a very rapid and consistent decrease in exposure with distance. Like all forms of
electromagnetic energy, including light, the decrease in exposure at this point is proportional to the square of
the increased distance. Thus, if the exposure at this point was 1% of the public exposure standard and one
simply moved 10 times further away, (all other conditions being the same), the exposure would be 10? or 100
times less than before (i.e., 0.01% of the public exposure standard).

It is also important to realize that the FCC maximum allowable exposures are not set at a threshold between
safety and known hazard but rather at 50 times below a level that the majority of the scientific community
believes may pose a health risk to human populations. Thus, the previously mentioned maximum ground level
exposure from these sites represents a "safety margin" from this threshold of potentially adverse health effects
of more than 3,840 times.

Given the low levels of radiofrequency fields that would be generated from these CC antenna installations and
given the evidence on RF biological effects in a large data base, there is no scientific basis to conclude that
harmful effects will attend the utilization of these proposed wireless telecommunications facilities. This
conclusion is supported by a large number of scientists that have participated in standard-setting activities in
the United States who are overwhelmingly agreed that RF radiation exposure below the FCC exposure limits
has no demonstrably harmful effects on humans. An RF notice sign, containing appropriate contact information
and indicating the stay back distance beyond which the RF exposures do not exceed the public maximum
permissible exposure, should be placed near the antenna (see appendix A-3).

These findings are based on my professional evaluation of the scientific issues related to the health and safety
of non-ionizing electromagnetic radiation and my analysis of the technical specification as provided by CC.
The opinions expressed herein are based on my professional judgement and are not intended to necessarily
represent the views of any other organization or institution. Please contact me if you require any additional
information.

Sincerely,

Jerrold T. Bushberg Ph.D., DABMP, DABSNM

Diplomate, American Board of Medical Physics (DABMP)

Diplomate, American Board of Science in Nuclear Medicine (DABSNM)
Fellow, American Association of Physicists in Medicine (FAAPM)

Enclosures: Figures 1-3; Attachment 1,2; Appendices A1-A3 and Statement of Experience.
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Attachment 1

List of Proposed Utility Pole Omni Antenna DAS Node Locations and
Example of Proposed Utility Pole Mounted Omni Antenna

e



L £0056 VO 'soldy ‘PY PIBUOQON EvE-E6T ajod Au|iIN| 01501 OVS - Ble9S UIBIYIEY | 804" ZMA
«L-0€ £0056 VO ‘soidv'py Asliep Aeq §8.-/6/ ajod AN|I3N| 01501 0¥8 - eleOS WRIIEY | 20947 ZHA
71 £0056 v ‘soldy ‘10 [8Q 1D 869-00v afod AJINN| 5z50L0v8 - eleds uisiyley | 9084 ZMA
£ZIL 0L-£€ £0056 ¥O 'soldv 'Pd A8jleA Aeq 98Z1L-00ZL ajod AuIIN| szsoLovs - eleds uRIEY | SOG4 ZMA
Fad £0066 VO 'soidy 'pY Aa|leA Aeq gzyL-00v1 ajod AMjiIN| 01501 0v8 - eleoS WRIIEY | YOGS ZHA
WO-LS £0056 vO 'soidy pY Asiien Aeq 50.1-1021 ajod AM13N| 01501 0v8 - eleds ueiyiey | £0g4 ZHA
W5-9¢ £0056 YO 'soldy pAlg wopaslg LOLS ajod AMIIN| 01504 0¥ - eledS WIBIGE | ZOg4ZHA
Sy VO 'soidy ‘preAs|nog Wopasid 8ezs ajod AMIN| 01501 0¥ - eleds waiyiey | 1084 ZHA

() suipaua) uopiesoq| adAl ainynang euuajuy| @l apoN

JeUUdUY IUWQ:T# uoneanSiuo)

-38-



i

6084"ZUA 3GON I40Md TI0L
FTLLIVD NMOUD

—

f

WL 133HS ]S

S3LON BOLOVHLNOD TVHINIAD

3d402s 123roud

IWYS 404 IWENOLTIN 38

HO XHOM JHL HUM SNQTIO0H 3404130 FIONVAIUIGK ANY JO DNILEM NI
LOBA$ID2Y 3H3 AJILON ATLLVICINA: 1T ONY 3115 BOT 31 NO SNOILIONOD
ONY SNOISNINIQ SHILSTYE ONY SNYTd 1T¥ AJMIA TIVHE NOLOVHINGD

SONIMYXQ 3T¥OS LON 0Q

NISIILAIOVA DNULSIXA ANY JONVEMVIY SHOLYDIAD3d5

yE
TIV ONV EYNNILNY ONY LNIRGINOI SSTITHM MIN TIVIEN

NOILLdINOS3O LO3ArOud

ANVAANS Lo3roud

NO T1LEVD RVONO 804 SYNNIINY ONY INGWAINOT 253 THM

X3ANI LIIHS

AzAung 3uig

ONININGO 10d ALLN

STVOUIAL ININJINOT TI0d ALILLA

83TI0HE INININDA TR0 ALMUN

NYld g

ilo|o|ojo|ol !

133Hg UL

FNﬂ'l‘!OI

89SELS 1T~ 1ONQT
$ROL6G'9C v
60847 Z8A 3US YNNIINY

~ dVIN ALINIDIA

QATS NOCTINS ¥
NOULJINOEIa
0 TTVHOGH 0 00 P o=t

308 133015 95300v T104
FOVLI0AMOT () 3104 01 AN

N WNNDLNY 403 HIRWZY

01501099 - YIVOS NIFBHLY 3dAL YNNIINY
VNNILNY S0 dOL O £m0E B i
NN OV 0L £0e HIANEO O

104 GOaM/ FdaLrHD0S

£0056 Y0 SOV WS MO

0¥ QWNOINOAT NOQRENS SgTU0AVY LEBULS
oosEis 2k 2an1ieNo1

IO E gt

s084"ZUA 3008

aAY wodaaMs 10%0ud

TSV MHOWD ¥3ImoLsn

NOILVIWNHOINI ALMIJONL

4||“m»zu:_zool

NN | 17308

5

SONVIT4dNOD 300D

3000 VOO 1YL
3N LLANOOAL Y 0051101 Ve 3000

B e IS 340 $TZAGY

3000 JHLOTH V.S ¥ F000SNKTWG ALWS T

s 3

$3000 ININMEACO EVANY ML OL INIMOINGD LON
XHOM LIWN3d OL CIMISNGO 38 OL S1 SNV1d IF3HL NI ONHION
‘SILNOHLIY DNINNZAGD IO SHL A8 0314OQY SV SI000
ONIIOTIDS 3HL 0 SNOLLIAT ANFHHND JHL H LM JONYONOSTY NI
Q3T ELRIS MIOM TT¥

SNOLLVYIINNWINOD dH

e — A8 (3YdRd SNVIdE

iB1a nok a10jag L8 &I

T — *6ip nok giojey nes
—1 "M0]9q s.aeym mouy

{ ZRICLISIZ1- ONOY
- | vIZLBG 8¢ -V
) A 60847 Z8A "ILS ¥ILIN

- = (]

= g 0

! ——
iBia nok asopeg e

B S— — £00S6 VO ‘SOLdY ‘¥ GTVYNOG2/aA1E NOa3Iyd
0 NS S N —

| — 6094 ZYA 3AON

| | wNoa3azyd

e NOISSINES L Tde

L ]

e VT

LOOGS VO 'SOLdY
QM QIYNOOOWAATE NOUITWS
083 ZuA 3004
woa3aws

-39-

— NOTLYHHO 4411 103045 |
DRS(~1<6 (80) IONg
BENL-GE0G6 YD 'SYLMN
3N NMSYL 080

>e<:umu?%a




Ll NVd 311§
o € |IF
_“l — i 02 =y o-0
i "ZTMA 3AON A WA0NS V104 B "
_
N

e 3nsS

1

40 NOUYDOT A YNIXOMekdY

3082 1w 3104 dOL
310d ALV QOOM (3)

"Dzuz:ou.lr
fary el g
T : s
(6 m 95) ¥, 130uva + i
2

o a3y
WELLY00-Z10Z8 T30 INVED

> et
95°182-1#0 :NdY 311S VNNILN

Z\SOMUS i o0 St e s

FAH 03AONddY SNV dE

P
/mz: ALNUN Q¥3HEIA0

TIOHNYH
ANOHATT2L

1eRUS £
IV TR
KOS €015 578
avoy aanve
o ueouu/\
Tivm l/

e 6TreT
25 1008w
oaoze-s

BBL=(2r {18) Smg

ERRZ8 ¥ 'Duas
e eaesny
ONI
SNOLLVDINAWWOD dH
NS LTS /
(I T - / #0079
——— —— L [ ———
, “1 = A oo
{wvaigas)
. awros
ava
INDD
A0 x08
/ ANOMETIAL
sg@;\ | s oy
o8 40 3003 INVACAH NRK\ !
i St SR | 20758 _w.em Saand i nd |
ovas 3 1504 quvA3INo weuse 3 my i
| [ NN
_| ===t = — s o ,
| L e QYO /
| x TIvHS J0vNvHO K\
- —J £S5 1M 104 0L ovou qIvNoTIN oze g
= A e NOIL G805 30 ey AIVOT Addm 30d Aurlun goow (1) 5
I 1 u QNYIS0 40 EQNYT H
HOHINY AND A
__ : .
- = 1 o )
INQISSINENS LIy 245 I o TGS INVT AOTTI
3LiS ¥3LlIn “go0a g
_ vl \ﬂ.\ b m 525800-¥00Z ON 200
W ONIARI 4O SONVI
F3
o \u&n NOB! p/€ ONNG

e W0 IS INBRN T

f

CO0RS ¥ ‘SOLAY

a4 AIYNOTGOW/GAYS WOGITNS

S0RF ZWA 300N
moaFINe

e ————NO LYAHOAN) 12308

0BS1-¥G6 (B0Y) INOHG
BEPL~GEUS6 VD SVUTN
IMEQ NvWSYL 088

Z\SOMUS

-40-




60E4"ZUA JOON A NJONE F104

LIV NMOND

e

———— e

SININNOD

rI 1

$3T40¥d LNIWHIND3A 370d ALILN

/N #3104 v

H13GN SNIXOO

/N #3 Uc HY=40 4104 A0riin =t

q W_30 310d 335H|e ]
v/N #3104

z\somu?\ﬂ-

A8 Q3A0HddY SNYIJZ

,a

#180=trv (168) ot
cwuze v ‘oz
w3 e g

ONI
SNOILYJINNWWOD dH

e A U3¥¥dI38d SNV
[ T

00:LL ® ¥3SIH 3ISYD NMOBO OF HOS . +»/C—1L
0£-11 @ ¥ISRy INUSVI NMOHO 0B HIS .Z-L
00°ZL @ ININJINDT JLONIY
3vdS ONIBWND O 1334538 NI SQUVANYLS
$602 0L IINVQBOIIV NI (3dd3IS 38 Tum 370d

| S

A e NI IS s F1¥0 AT
rhzgmm_!maw LAy3de
__ £./c/% H_

31vG 3NSS! INIWENOE

£0088 ¥3 “SOLAV
QU QTVNOUCI/OATE WOOI T4
9083 ZuA NGO
moaaTus

———NOILYIN40 NI 1337 0Nd ™

0852456 (BOY) INOHd
EHL-SE066 YD "SYLGIN
W WSl 059

Z\SQQUS

3MNLIIY 310a LIS e

ININGINDT TUSYD wiOND (N)

0¥ H3dd0D @

f

HINOISHIL
o ~NVINDA (N)

e
™

W (axzied) | oA
X0 NOISUIWGD
30VI00A HOY (N 4

1 | b
SNOUDINNGD H3H0d e:.T\U(

E\gizg?:

S81 91 (r10HS) .
s v o

it nok winjeg 118 NeY
“8ip ek aanog Ry
“MOJOY KT Rouy

1ty nok sscjag w3

ANIRHIYLIY 204 TUSYO NADHD (N)

INIMROYLY 033 (3}

— ]
W03 ¥3GTIS YIMOJ 529° (N}

1

T woowam (F

- mmwoa

WY D ()

ﬁ]\ll (£ I TR A 8
|

S ?

YNRIDW 0 901 Th

~BNOLLIGNOD TWILLIY 1031484 LOW 0O Gy
HOUVANESIIG WOd TYOLLESA NMVNG BUY SENA0ME.

“ININHOVLLY TLUSYD NMOND OL 3avd9 308V
.9-.8 WOYJ CTIVISN) 33 QU SIS T10d — e

“SITOA 0620
GIZEREN3 ONOAZE .0~£ 40 WININIA
¥ QNADG 150 oNAEAD Jidaiosd - @)
T0d GNY
sanaino3 Nase sonvvan N . - ()
aom om .8 / wn e - ()
‘L0TH INEVITD NIN _¥E —
F0d 40 HIINID WOHS 'NIN ¥T -
{00y ¥3dd0D @ SIOMONI)
AvahGd W00 A8 a3Tvisn annows - ()

(Ol 0L G350dX3 1ON
NIHM 6 OL G30NA34 38 AYA) NI GI — @

‘BYND 0L diN3 H04 OMOVAS “NIN L2} ~ @
TEATT AIVONOD3S OL NIN 2L — 0
(dv¥LS 3did QIZINVATYS) XYW ONIOYAS ¥Z — Q
QO3 JNVAYIIO NN 8b — o
"LINOAYE NOISNALG
GOOM NO_UITIVISNI 38 OL 1ON 3 SeldiS
AEN3SSY_13%OVH NOISNALG dD1 T10d 3H)
HUM QITIVISNI 36 OL Y SIS 13NOVH8
HIMOY GNY y3ddD NOISNILXS dOL T10d — @
"AIBAISSY YNAQLNY 40 INIOd

LSIMOT ONY HIMOJ ANYONOD3S
NIIMLID FONVEYITD NIN _8F -

YNNILNY

0L Q3xI34v

L8704 YOk ININHOVLLY 00731 (3)

ATINED

NOILOMMLISNOD MIN

'SMIUDS AI/INVATVD HO

SUYN Q3ZINVATYD HLM 370d JHL OL
Q3RIVLLY 38 1IWHS ONY INVISIS3Y
VAN 3dv 3OVNDIS / SQ¥vIVld

3HL MOT38 .0 & NVH.

H3HDMH ON % 3INM ONNOYO 3A0EY
40=.6 NYHL 43M01 ON 304 IHL

38 ONY 30vdS ONIBHWITO

WOY4 JNGISIA NOUYIOT ¥ NI 38 TIVHS.
SININIYINOIE DD4 3HL ONIFIW'
JOWNAIS / STEVOVId NOISSING 4d

'SLAN IYNS0dX3 MOILY NeOd  Tvy3INID
0330%3 L1ON S30Q LNdLNO VNNILNV

b_mmiﬂoakon_o:
‘S3LON |
— I

.0—.BZ © VYNNIINY|

1

MIN HOYLLY Of JTLSYD NMOHO

INRKOVLLY 304 TSV NNOHD (N)

.

"SOUVONVLS |

nmlOQEgz,@mQuU(uS& nuwm__
AQvIS IMVYA __

i
INIHINGI Q3QNNOHD OL MO -6

AIAHOISNVEL
NYONOG (N}

{axeixer)

SHOUDINNCD 43HOd Y
38/ XV0T YNNILNY ()

= 9 SO0VS Hi

1 ve1 (rigHs) mnavie
DHUNNON ININGIND3
Yusvd Nwowd (K}

TINNYHD “ANTY L (N)
-

LNONOD ¥3M0d  —

EX N0 ’
e /r/f_". (dvels umx.. aw,z.zsv
I <)

DARHLLY oL () *

!
—a 8

X¥0D 3T YIMOd 528 (N

nawaa
A 09 WIS 2 NI IR
oNioRd N9 94 ¥ 1d 528
STV H3Bi

Y00 TUSYD WU {N)

o
®

VNNILNY INNO (W}

«ENOLLIONGD TWALIV LOWATN LON OO ONY
NOUVANREENG NOJ TYILLMTA NANWHG BV S VIO

-41-



-42.

_! = — —
L q STVIIdAL ANIWAIND3 310d ALITILN
wn [ wiw T ww
° i i3 Spinlelll ] Algn \4 ADV. L 370
| | 3| LAM0vHEH ONMLNNOW <zz&z<w . 7 e _ BA3SSY 58 / X3 0L 30| |
— — o
N vo— ATEINASSY NOISAILY T 000M
(L 1 i
1
| 8084 ZUA JGON INI0W4 V0 i
ILIVGY ITXNVEB ONY ATBISSY LLVE
Twnou
JUSYD NMoud A -
4 n.Tl i — doi-30d w0
e R — | A Q004 M DL gy e
—— S 7 ook 03 34 (W) N
—— z - \‘ i .
| H —
3 ah-t
£ i -
g " |
Lo I i P
2 | {83
vl N N« "
8-y _ Y
: (crars)
o = = ST
s
wwe
SSININKO TR ey (23
Ta3d — / .
‘pannbas st yy dis dod v §
| W R o )
= o4 PRIGINE 100K 8 oo 1 gtk paidds s sy
Z\?\—ON\ U !/ o) mouny “pRnbs 3 Aeus SKapS 13398 83w pur g 55113 0 5or0d yj 01 “ietp doi-apod
IR DORAr1 TUSES ks 1u26 41 vodn Juzimadap ‘WYL 1] 01 3 J0 RO i S10d 1y 01 9P 51 1N AL |
A8 Q3A0YddY SNYIJT paénd 3q ke num gy T
B5L-Ly (155 T80 P o i 52 09 o 00 Trdmbe Lo jou e 1nq
W26 V3 ‘s “woy0d sx2yo ffaey un g 2 s 3| 540d 7o) 66 puawsdmba Liodedng o R0 2 G Ao} pUr
5 Wy w3 Legg e GE warod g s vyt £ $vEID) Ut RS 0) SROWANTEA) G () D) S MLSVD B U gy |
5N —_——mr— W e SR C L
ey ATBNISSY H3IA_INOE3) -
a i uatsuncy doL-9j0d poos
| SNOLLVDINNIWOD dH S STB3SSY Py
——————— ;
- Y = ] e wim [_win
| H _ 7IOHS) SNOILY2IEID s UNUEHE _|I| |4 SHOISNIWIQ LNIWGINDT YA vIg3y i
ousul oury
AR 1667822 (195) 'xud DOGY-6LL (196) FwUMd (VSR} IDSLE HO 'DXUIDOR OFGY XU PUIQ 189 LOWAI] DRSS 2 WONAON
T 7 Uo1ass BuymsbUz ou 965 AIom WhATKOW 10 P KO VYLD LD UG PR POSK REANDUIELY SIBIE UL PNDE DHUN .
T — | = Vo181 06 $13 0/9u0 (800Z ATUPING) L-0~LZZ~VIl 4 POOMKNI 10 $.0N(PUO> LIBUADMLS LG PHOQ 8 YBIGED DONDUAN o WILSAS ¥OIIdC
| - S 310N3Y HOLwa3dOo- I 1INw
| - _ ‘ONVE-ILINW d6LW—NOI )
1Dwiojs R0 12) PERARS 0AS U 60wy o mnm i X
| —= e P Py W S B8 B 18
od kupia © ja doy uo oRjunowr L “ »u " “ 1%“’\3
o v WK oo B0 s
1 v ) x o e ]
(40% 081) wus 001 b i S S e TR
[ DU — A e ol s
o AS T NOILLAI DS 30 S VO A3 4 [ 20v) B 91 o vl 130304
e —— RS e
i N ey
(208 12) 81108 007 24K OLIZ-0VLI(20% 18) 311DR 057 IHA vEq-| g A 28 W04 LD RIS
TIOISSIAGNG LAY (2Hn 0L1C-03L) // VEG-RER) 8P O¥< wmissaiugD 1 3 gsaur._,
B e B o
e
e % 3 L Jmnem e o/
" e e
P— 1Y 30SS| (NN T U 1]
2 07 12-04 WA Wnu (B G- i) 18P ¢ & 8-869 VL3 o Sy B0 ST MU W
\ THA G2\ T-01 1NN PBR-689 Aoumnbesy R gwﬂ!ln“
£0098 ¥D ‘SOLIV N suonoaypRats poLIG e o, T oL o
a¥ AIWNOGIWUATE MOATINS i ST { —+ mae 10 og e
8084 ZWA I0ON { WopD; @) | | g
Wou3E4 BIAERIIDBE WONOMPOULD)
o ” 42 AR 101 10UTDS W18 ¥ DU
g7t T T 1) LRI Ve SO A Tl ot ST ML T84
| "5, 0 Lo Wi ¥ i D e G B 1
UOIDBPISUO PUN WngIade g GO M KO SPUBY BEIEM Ao oS0 AR GO B - A
A— SO IN] L03MOHdS / ‘suonodlIdde g¢ PUE 5¢ J0) APODI 240 SOLUDIUD PUDQ DN § URILIDN
0951-+56 (008} N0 od o NOISIAIO VIVDS
ECHL-GEUSE YD 'SYUAUN Ouuaiuy UwQ ©d-x ZHW pOL PUDgIoNg
frevReskrg - TTcol 058 IS0l oFR UisHHIuNn
Z\SOMUS :
L




$37140¥d LNFNLINOI ONINIMOd 370d ALITLN

NSO NS A TdNS BIM0d et m_ 1SVI 9N _ 1/N #7710 NYII0 T0a >:.__5_. faid <_ HLIHON DHINOC ‘ 1/N #7004 W0 TI04 >__._5_|.[

0TIy o-a
¥

.L*Tlllk =

BOUS THA JAON A NI0Nd 27104

[ ——

P — 11 1T3HS R

f
¥
L

70 QY
S LINIANODS LRGNAIN0 NIIMLIB JONVIVITD ‘NN .+ |g e
o P s
3 ‘GO XY B / NI L |9
0034 JONVIVIID NIN ¥ |@
NMO¥D T T [l o Q)
5 n / {00y ¥3ddGd @ SHANTONI)
‘A8 UIACHddY SNYIAS /N #17Cd \ ANYINOD WWOD AB ETIVISNI ONNOHS |® [
A, / “(DL44vHL OL G3504)3 LON TR T |‘T
g N3HM 6 OL GIONO3 38 AYM) NN .61 vo _
- 3 x.. / 'BHND OL dIND3 O SNIVAS ‘NI 2L -@ e s
/ . - | T TUSD o )
SNOLLYOINWWOD dH o .\ / a1 vonoo3s o w2z - ()
/ / o owoves vz - @) 7 o -
—
= e s | 1 f 0,03 JONVIVITD NIN 2L -@ =
| F _.___q
/ 0 TYL30
=T i ¥3d S NoISNALG doL T0d dais - ()
r M / SIBAISSY YNNAINY 40 TAT] s
pitet i 30 \ / 1535070 NV ¥3MOd AMYONGO3S TmETEN |
: . o E || ENES— ) / i/ NIIMLIE IONVHVIID NN 2L -
00} © NISW JUSYD NAOND 08 WIS .Z-1 o i i
] 00°) © HISIH TUSYD NMOND 08 HIS .¥/E— Rall: \ f ity ) G|
Aﬁl — 00T @ ININAINDI LLOW3N ——«— g
TNGS INBMTD OL 1I3dSTH M SGUYONYLS
— — G609 01 IWWIHOOY NI GlddiiS 38 Tiw 104
 — NI F10¢ 31 1S | |
_ y | e 1
A et NOLL N DS 30 e VO AU
_ﬁ STV T 0D (e L
[ ep— NOQISSINENS  LINNIJE .2=.8Z VO'H 0311
L= 1€ WOH AMYONODIS
cL/5/5 L= ¥E VOH HINHOISNYL
| =88 WOH AWYARd b |
s — 31¥0 3NSS! (NIHHNDG W& 68 310d 4O oQL &
=== — b LY RHOLYINSMI 40 dOL e ——- T
i A a0 L18 IR . : )
CoRER ¥ U0 LW iig no “S3LON
- Vous Tun 35 UL neg 3%9d
WOBESML “MO]oq sJeym mouy *
199 A8 QINIM3L30 38 DL HINHOASNVAL e e )
40 LHOI3H ‘0303IN Sv INVai3Y
. —— ONY YINNOASNVEL MIN 135 OL 3RO
e — e NO}LYWHO NI 193708 INiYd Ol
—————
N ONIQEODIY ININAINOI ONIMIMOd TTVLSNI
OS1-¥S6 (B0%} INORd — ~
6092 -55056 YO 'SYLIWN ~SNOLLIGNOD TYNLIV LONTAEN LON OO ONY «SNOLLIENGD TWALIV LOBTEEN LON OO0 ONY
WY N o6 NOUVLNESENM W04 TWILLNEA MAWNG BUV SETA0ME. .ZO:.UDKFWZOU .))MZ WOl MAWUNO BNV SR 14084
i61a nok as0jag Hea T
Z\SOMU AQVIS IV

-43-




60-30Z LNMHD s+ 40 v oo ® = oy §
AT 1005 STIN KR K0 iNod 30 01+ 1 T8 .
Z Souan oowiewa —FELY | TeSN s s0u NOILVAZTA 370d ALITILN T Rollaan SERS
LININOMOR OL _ledg {n-m)
NOISIAZY JUT - 3 won FLIS YNNILNV SIHONI NI 31¥08
——
m wvwon aw0: O ﬁ” - En._wﬁ|1_ i R
ALNNOD ZNYD VLNVS i o 255 ~——"oU] 53914108 pU]—
_ ) T i1 e e ¥AAR 1IN0 |
£0086 VO 'SOLdY = Dazmu_w.; ittt GATIoE 5 ) -
AVM 3401092 o

260 %, 3
o
Fouz

N I 3B Lo —

| GYVAITINOY WOJ334d
| 60-8d ZHA

3%

HOHONY 400 TLT

= €I0E 52 rév Bap EI-S0RAOTLNATA B0\ BB THANZIEINMEON 4

z 1
/ on-_‘nu 1¥0 :NJV

HOKONY AN FLR
T0d AIUA Go0M 20 2L

= = or
uve IWUVNOES. 7 LBNYL €002 ILNVHHIAL NNY ¥ Hdas
Ot = .1 TS §
NOILYAZTA 310d ALITIN \ ) o
JLIS HELIN - - -
?:.wuof lllllllllllllllllllllllll
4
ot
NOLIARYOSEA TYORT VAIY ASYTT .
o v o ot e w0 e 00 1e ek veru — T T t
| Sy Ssma s ([T = |
-t e Sm e G s ouBNGs by Ao -
e e g et g e ———,— e —
s B e Ot W e T L .
el i i smsginie s pun et W14 SIS o MOHS XTI B VIUITYD ;
Bie”.!a.!i:.:ﬂﬂsg‘[uﬂuﬁ 2 UYLS "I VINYS IO AING “SOLGY 40 MROL M TAVLE ALUIA0US g LR 2 =N o xm 8
e T e I L e I, T 5 M = -~ ;
Py i e e A NOLLAISOS3A ALHAIOUd ie e Fae noe ionuwuu s
erore ety op wumpg e eris o0 e mm vt seoum posuy (|| taigo 3 n¢<>m
Pt gy Sk g R KRy = SEIER TS . e
TL/0L/0. -A3ANNS GV 20 UVD wn 2 i m & 5 m - i
YLYD GMOORS TWYIVAY ROUS UFINOD R e . i b= :
s ———el I H T | o omn - TR
— : RN O UL O SHOLAERS TR SHor TU O i3 w |
ot 1MO4dTY TLLLL $3 S Twks Tvaosa
l{.!ﬁ?\lxsl“_ﬂ-‘eﬂhl. — e —— mm M ez %, K T
Ry et gy et
P oy e B S o] y % llgs arvn) aNnowo 1v
"R S e T e it i s s o o1 i/ P
o e 48 s oo T e T T ) v o G 29 RIS 50 1 pcaen s | u k “
o - 20 oy 3asza TV Ry Ml o) uoyovBaRg By OOy Sy e ——————
e e e st T 3-00KD-39000 e Bingiromisin)
s AT S A 31 v e T 1o S
19801 GTF » voows) Peesd wme NOLLVNDIS3d INOZ 0013 VINIA
Bl i Mesmendlond == |
Ty A Wi Rycror ——
Som e i ©y/1-7 s sy peome
o Ay unous onDe Auo pmaduos e (2 SININGAQUGIN DMUSIC) HIM L4 LSI8 GNY LINIODO ZIWD VINYS 40 SOR0OTY
¥ TITL SN0 1 S 30 L1 Y000 0 CXNGT3S Sevet AV 0 O
e coutl TS P 2 o gy SOMLva8 0 S1SvE
o omons 2 rson e sons oy oA « ) (s o
= 04 26 (5400 SIS SNAISOM IO SHOALYARTI 0 SISV
Sumg i s i s Von, S04 Sotesbotr __ /
Peryvraacs g Amaa Lapinon & Jou o s (. TI0J AUS YNACUNY SO ISYE IV (F OAYH) TS FO'VST -NOIIVAITE UNNOWD 3US
SLLON TVHINZD § §
(ESOYN)  .TWITISALL M TDNQT LI TLESHC M Uv] - A0S WALIW 00Z = .| IS 0t = .4 TWO5
. NVId ZLIS TIVHIAO C NVId LIS GIIUVING \ € /
auouy BRLI-+EL (S26) CHQYNE  USSEISIZI M DNOT  ROLERSS N TLY] - 2US YNNLINY
w
oasTing] [omnsiss fhoa 2T T4 A7 PUSE 5 doL O TTY OB HINQLONTING 40 IHOTH
[istes
xm:_ﬂ.m .—wﬂm@ W vy oV 20 vaw 13w Py gl
BIRY FCT FRELYOG-TIOZF QI ANVED
e s SIM $EVO1 15/ T20Mvd ONATHAONI 40 V3HY L3N omor o o0t 95182190 NV
- é o VS-1BL-170 HSMIGATIN TIOHVE SHOSSISSY ASOML £003 BINVHHZ4 NNV ¥ Hd3sor
= HEYOD 4O BANYT

v
WBZLYO0-ZL0TF 0T ANVID R , - H TI0d 0L

95182190 ‘NdV E ¢ e 700 i 3on
ASNYL $00Z ALNVIRIAS NNV ¥ HAI5O! - 31IS VNNILNY
- .

- - 05058 ¥2 2w vis \ﬂ“ﬂ -
I T OB “SSIU0QY SUINNO Pt -
A QENYJTYL BNV1d ASTHL £OOL UNVEN3S RVIOS NN OWY IINVHUIS Y OISO YN SHINMO - e
— —_— AIHEROTIL -
. — VIVA ZLS TS LSTIVIRIAAINN ~ NVIUVAIRD P
T b - 3 -~

w4 -

_|I.| = — = e STwv 3Evor '
" n %

2 d
— EANA N
e ,
~ ,

(e n %)
va

sm o1 oo - 3 e | n.\n\

om T v ..\8\
., LN NOL BN uve
| SNOISIAZY

m.:.mﬂw.ﬁﬂ_u Qﬁ

NMO¥D

wige s

y——

-44-



Attachment 2

Antenna Specifications
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l‘ﬂTHHElll'l

SCALA DIVI

ON

Kathrein's dual band antennas are ready for 3G and 4G
applications, covering all existing wireless bands as well as all
spectrum under consideration for future systems.

* Wide band operation.

< Exceptional intermodulation characteristics.
+ High strength fiberglass radome.

General specifications:

Frequency range

698-894 MHz
1710-2170 MHz

Gain  698-894 MHz
1710-2170 MHz

5 dBi (with 3-5 dB nulls, typical)
8 dBi (with 6-8 dB nulls, typical)

VSWR <151
Impedance 50 ohms
Intermodulation (2x20w) ) IM3: <-150 dBc

Polarization

+45° upper and lower band
-45° upper and lower band

Connector 4 x 7-16 DIN female
Isolation intrasystem >30 dB
intersystem >40 dB (698-894 // 1710-2170 MHz)
Maximum input power
8-894 MHz 250 watts (at 50°C)
1710-2170 MHz 200 watts (at 50°C)
Radome color Brown or gray
Weight 45 1b (20.4 kg)
Height 24 inches (609 mm)
Radome diameter 16 inches (407 mm)
Wind load at 93 mph (150kph)
Side 32 Ibf (138 N)
Wind survival rating* 100 mph (160 kph)

Shipping dimensions

32 x 20 x 19 inches
(813 x 508 x 483 mm) -

Shipping weight

52 1b (23.6 kg)

Mounting

Designed to be mounted on top of a utility
pole using a custom mounting bracket
supplied by the customer.

See reverse for order information.

*Mechanical design is based on environmental conditions as
stipulated in TIA-222-G-2 (December 2009) and/or ETS 300
019-1-4 which include the static mechanical load imposed on
an antenna by wind at maximum velocity. See the Engineering
Section of the catalog for further details.

TR RIS
RS VIRTS

TOV

Lead-Free
11202-FRO/a

Kathrein Inc.. Scala Division Post Office Box 4580 Medford, OR 97501 (USA)
Email: communications@kathrein.com
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840 10510
Dualband 700 MHz X-pol Omni Antenna

Horizontal pattern
+45°-polarization
880 MHz

Vertical pattern
+45°-polarization
880 MHz

1710-2170 MHz

Horizontal pattern
+45°-polarization
1945 MHz

Phone: (541) 779-6500

Internet www kathrein-scala.com

Vertical pattern
+45°-polarization
1945 MHz

Fax (541) 779-3991

840 10511



Appendix A-1

RF EXPOSURE AT ANTENNA LEVEL
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Appendix A-2

RF EXPOSURE AT GROUND LEVEL
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Appendix A-3

RF NOTICE SIGN
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STATEMENT OF EXPERIENCE
Jerrold Talmadge Bushberg, Ph.D., DABMP, DABSNM, FAAPM
(800) 760-8414  jbushberg@hampc.com

Dr. Jerrold Bushberg has performed health and safety analysis for RF & ELF transmissions systems since
1978 and is an expert in both health physics and medical physics. The scientific discipline of Health
Physics is devoted to radiation protection, which, among other things, involves providing analysis of
radiation exposure conditions, biological effects research, regulations and standards as well as
recommendations regarding the use and safety of ionizing and non-ionizing radiation. In addition, Dr.
Bushberg has extensive experience and lectures on several related topics including medical physics,
radiation protection, (ionizing and non-ionizing), radiation biology, the science of risk assessment and
effective risk communication in the public sector.

Dr. Bushberg's doctoral dissertation at Purdue University was on various aspects of the biological effects
of microwave radiation. He has maintained a strong professional involvement in this subject and has
served as consultant or appeared as an expert witness on this subject to a wide variety of
organizations/ institutions including, local governments, school districts, city planning departments,
telecommunications companies, the California Public Utilities Commission, the California Council on
Science and Technology, national news organizations, and the U.S. Congress. In addition, his
consultation services have included detailed computer based modeling of RF exposures as well as on-site
safety inspections. Dr. Bushberg has performed RF & ELF environmental field measurements and
recommend appropriate mitigation measures for numerous transmission facilities in order to assure
compliance with FCC and other safety regulations and standards. The consultation services provided
by Dr. Bushberg are based on his professional judgement as an independent scientist, however they
are not intended to necessarily represent the views of any other organization.

Dr. Bushberg is a member of the main scientific body of International Committee on Electromagnetic
Safety (ICES) which reviews and evaluates the scientific literature on the biological effects of nonionizing
electromagnetic radiation and establishes exposure standards. He also serves on the ICES Risk
Assessment Working Group that is responsible for evaluating and characterizing the risks of nonionizing
electromagnetic radiation. Dr.Bushberg was appointed and is serving as a member of the main scientific
council of the National Council on Radiation Protection and Measurements (NCRP). He is also the Senior
Scientific Vice-President of the NCRP and chairman of the NCRP Board of Directors. Dr. Bushberg has
served as chair of the NCRP committee on Radiation Protection in Medicine and he continues to serve
as a member of this committee as well as the NCRP scientific advisory committee on Non-ionizing
Radiation Safety. The NCRP is the nation’s preeminent scientific radiation protection organization,
chartered by Congress to evaluate and provide expert consultation on a wide variety of radiological
health issues. The current FCC RF exposure safety standards are based, in large part, on the
recommendations of the NCRP. Dr. Bushberg was elected to the International Engineering in Medicine
and Biology Society Committee on Man and Radiation (COMAR) which has as its primary area of
responsibility the examination and interpreting the biological effects of non-ionizing electromagnetic
energy and presenting its findings in an authoritative and professional manner. Dr. Bushberg also
served for several years as a member of a six person U.S. expert delegation to the international scientific
community on Scientific and Technical Issues for Mobile Communication Systems established by the
FCC and the FDA Center for Devices and Radiological Health.

Dr. Bushberg is a full member of the Bioelectromagnetics Society, the Health Physics Society and the
Radiation Research Society. Dr. Bushberg received both a Masters of Science and Ph.D. from the
Department of Bionucleonics at Purdue University. Dr. Bushberg is a fellow of the American
Association of Physicists in Medicine and is certified by several national professional boards with
specific sub-specialty certification in radiation protection and medical physics. Prior to coming to
California, Dr. Bushberg was on the faculty of Yale University School of Medicine.
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